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WO 99/15155 
MICROCRYSTALL1NE CELLULOSE AS EXQP1ENI 

The object of the present invention is a pharmaceutical preparation for oral use, 
especially a tablet, which as is active ingredient contains a pharmacologically 
5 accepmble rat. of dichloromeftylene bisphosphonic acid, i.e. a clodronate, espe- 
cially disodium clodronate, and which as an excipien. contains silicified mtcroc- 
rvsmlline cellulose. Further objects of the invention are a process for the manu- 
facture of said pharmaceutical preparation, and dte use of silicified microcystallt- 
ne cellulose for the manufacture of said pharmaceutical preparatton. 

Clodronate or the disodium sal. of dichloromethylene bisphosphonic acid, terra- 
hydrate, is useful for instance in me treatment and prophylaxis of disorders of the 
calcium metabolism, such as bone resorption, hypercalcemia and oateoporosts. 
Ba S cdoniuabiH^fonua St ron g ebmplexw i d,aCa'*-ion,clo<lrona t ercmo- 

■ , 5 ves excessive calcium from the circulation, prevents calcium phosphate from 
dissolving from the bone and/or acts via cell-meOialed mechantsms. 

Codrouate has previously been administered omit, in the form of conventional 
compressed tablets or capsules. Such a able, or capsule disintegrate* in the sto- 
20 much of dte paden. and releases ft, active agent, which in the acidic environment 
of the sromach is converted to the free actd form. As ciodronic acid is relaovely 
poorly absorbed, .he bioavailability of the acdve agen. will be low and conse-_ 
qu ently clodronate has . be administered in relatively large doses for a prolonged 
dme A probletn with clodronate preparations has therefore been how to aduevea 
25 sufficiently high tunoun. and concentration of me active agen, in a capsule or tab- 
ic,, withou. having to use capsule or table, sires which are unpleasantly large for 
the patient. 

Anofter problem wift c,odron, K preparations has been fta, i, is very difficul, to 
30 mix unuea^d clodrona,e raw martial ,0 a homogenous mixmre wift ome, exc- 
pients and active agents present in the preparation, For example EP 275 468 d.s- 
cioses a process wherein clodronaa raw moerial and excipients are mixed dry, a 
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granulating liquid is added, the mixture is wet granulated and the granulate is 
dried. Due to the properties of etidronate, the etidronate powder thus obtained 
is, however, inaccurate as regards its composition and obviously difficult to hand- 
le (sticky, very poor flow properties). It is thus very difficult in practice to mix it 
5 with other substances used in the preparation, as well as to further process it, 
wherefore, for instance, a relatively large amount of gliding agents is needed. 
From the homogenous raw powder an unhomogenous and poorly flowing product 
mass is then obtained,* which affects also the accuracy of dosing of the final medi- 
cament. 

10 

The above mentioned problem relating to etidronate raw material has partly been 
solved by the process described in WO 95/13054, wherein etidronate is crystalli- 
zed specifically as the disodium etidronate tetrahydrate which is subsequently dry 
granulated by compressing in such a way that the crystal structure of the disodium 
15 etidronate tetrahydrate is preserved. The process is said to lead to ready-to-use 
granules of uniform quality and good handling characteristics wherefore exci- 
pients are needed in considerably smaller amounts than in the previous methods. 
However, it does not solve the problems relating to the preparation of etidronate 
dosage forms by wet granulation. 

20 

Wet granulation is widely used in the pharmaceutical industry in the preparation 
of solid dosage forms due to the advantages it offers compared to dry granulation 
and direct compression. Usually the amount of excipients needed in wet granulati- 
on is less than that required for direct compression, and thus an acceptably sized 
25 tablet may be obtained. Wet granulation also provides the material to be compres- 
sed with better wetting properties and the particles comprising the resulting gra- 
nulate with optimized particle size and shape. Also the amount of drug in the 
granules is approximately the same, and thus the content uniformity of the final 
preparation is generally improved. 

30 

Microcrystalline cellulose is a common excipient used in formulations which are. 
wet granulated prior to tabletting. It is suitable not only for adding bulk to the 
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finished product but also has additional features that facilitate pellet formats. 
Unfortunately the exposure of microcrystalline cellulose to moisture in the wet 
granulation process severely reduces the compressibility of this excipient. Tins .s 
particularly problematic in cases where a pharmaceutical preparation with a high 
dose of the active agent, such as in the case of clodronate, is desired as the loss 
of compressibility of the microcrystalline cellulose means that a larger .amount of 
this excipient is needed to obtain an acceptably compressed final product. Thts m 
turn adds bulk, making the final product more difficult to swallow and thus redu-. 
cing patient compliance. 

According to the invention it h» now been discover* that it is possible to achie- 
ve oral dosage forms of clodronate wirh acceprable size and uniform quauty, 
however, wi<h sufficiendy high amount and concen.ra.ion of .he active agent m 
ft. preparation. In the prepared process of the novel oral dosage form of clod- 
ronate i, is possible to use no. only dry granuladon but also, we, granuladon and 
direc. compression techniques. This is achieved if the pharmaceutical prepare.™ 
,s an orel dosage form comprising easily compacdblc silicif.cd microoryatall.ne 
cellulose as an excipient. 

Silicified microcrystalline cellulose used in the preparation according to the inven- 
don is microcrystalline cellulose which has been coptocesaed with from atom 0.1 
,„ about 20 % silicon dioxide, SiO„ based on me amount of microcryatalhne . 
cellulose. 1. is an agglomerate of microcryatafflne cellulose and silicon diox.de m 
which the.mic.ocrystaf.me cellulose and silicon dioxide are in intimate assocauon 
„ it h each other. This means that the silicon dioxide has been integrated w,th the 
microcrystalline cellulose particles bu, there ia no chemical interaction between 
*e two materials. In practice this is achieved e.g. by spray-drying a suspenston 
of microcrystalline cellulose and silicon dioxide. 

D The advantage of the use of silicifed microcrystalline cellulose in clodronate 

preparadons Is overall imptoved functionality in tenns of e.g. powder flow, com 
pacdbility, -able. attengd, and especially reduced friability. Solid dosage fomts 
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containing high load of clodronate are now obtainable by direct compression, dry 
granulation or wet granulation technique. The amount of the silicified microcrys- 
talline cellulose which must be used in the preparation process to obtain an accep- 
table solid dosage form is substantially reduced, compared to the amount of usual 
5 microcrystalline cellulose which must.be used for the same purpose. This natural- 
ly results in substantial reduction in tablet size. The solid clodronate preparations 
according to the invention are also of uniform quality and possess excellent disin- 
tegration and dissolution properties. 

10 Extensive friability has been a problem especially with tablets containing- clod, 
ronate. Extensive friability means that tablets are easily crumbled or split into 
pieces. Surprisingly, this problem can also be overcome by the use of silicified 
microcrystalline cellulose. A person skilled in the an would expect that the silicon 
dioxide in the silicified microcrystalline cellulose functions the opposite way when 

15 used in clodronate preparations, i.e. that it would decrease crushing strength and 
increase friability as gliding agents usually do. 

However, one of the advantages of the use of silicified microcrystalline cellulose 
for the manufacture of clodronate preparations is that the silicon dioxide of the 
20 silicified microcrystalline cellulose may also function as a gliding agent while it 
also improves the properties of the microcrystalline cellulose. 

In the process of preparing clodronate tablets containing silicified microcrystalline 
cellulose, it is also possible to first granulate clodronate (either by wet granulation 
25 or dry granulation technique) and then to mix the dry granules with silicified 
microcrystalline cellulose and, if desired, with other excipients before direct 
compression of the mixture into tablets. This process is technically very feasible 
and provides clodronate tablets with.all the advantages mentioned above. 

30 Further advantages of the use of silicified microcrystalline cellulose for the ma- 
nufacture of clodronate preparations, especially clodronate tablets, are an increase 
in the production rate and, consequently, a technically and economically feasible 
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production process. Tablets containing clodronate and usual microcrystalline 
cellulose can be formed into tablets only at very low rates compared to tablets 
containing clodronate and silicified microcrystalline cellulose. The use of silicified 
microcrystalline cellulose enables the production rates to be increased cons.dera- 
bly without adversely affecting the quality of tablets, as is shown in Example 8. 

If desired, also other excipients in addition to silicified microcrystalline cellulose 
may be used in the solid dosage forms according to the invention. These exc- 
pients are known to a person skilled in the art, and.their use in the manufacture 
of clodronate preparations has been disclosed e.g. in EP 336 851, US 3,683,080 
and US 4,234,645. 

Consequently, the preparation according to the invention may further comprise 
conventional gliding agents and lubricants, such as stearic acid or its salts (Mg-, 
Ca-) talc, starch, or a mixture of two or more gliding agents. If desired, also 
additional colloidal silica may be added in addition to what is included in the s,h- 
cified microcrystalline cellulose. 

Filling agents (weight balancing agents) which may be used are for example lacto- 
se starch or its derivatives, mannitol, glucose, saccharose, microcrystalhne cellu- 
lose, or a mixture of two or more filling agents. Also natural or artificial fla- 
vouring and sweetening agents may be used. ~ 

If desired, also disintegrants can be added to the preparation. These are disinte- 
grants generally known in the art, such as for example cross-linked sodium carbo- 
xymethylcellulose, starch or its derivatives, croscarmellose, crospovrdone, or 
mixtures of two or more disintegrants. 

By using certain excipients one cat, also regulate, if desired, whether a preparati- 
on is 10 decompose in the stomach or only tor in the gastrointestinal tract, and 
also the dissolving tatc. Thus tit. pteparation can be coated with as such toot™ 
film forming agents, which dissolve a, the desired pH, such as for example wtth 
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shellac, cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, 
polyvinyl acetate phthalate, cellulose acetate trimellitate or various acryl and 
methacryl acid derivatives. Film forming agents are known to a person skilled in 
' the art and are commercially available. 

5 

The composition comprising clodronate and silicified microcrystalline cellulose is 
suitable for administration not only as a tablet but also as a number of different 
formulations. Thus it can for example be filled in capsules, or used as granules or 
a powder according to the methods generally known in the art, and further coa- 
10 ted, if desired; Especially preferred are tablets and capsules. 

The amount of clodronate in the drug delivery form according to the invention 
can vary within wide limits, e.g. from 10 to 95 % by weight, being typically 50 
to 90 % by weight. The amount of silicified microcrystalline cellulose can vary 
15 e.g. from about 1 to about 50 % by weight, being typically from about 5 to about 
25 % by weight. Preferably the preparation according to the invention comprises 
60 to 80 % by weight of anhydrous disodium clodronate, about 8-20 % by weight 
of silicified microcrystalline cellulose, and 0.5-10 % other excipients such as 
lubricants and disintegrants. 

20 

The following examples illustrate the invention without limiting the same. 
Example 1 

25 Tablets were prepared with the following composition per tablet: 
Disodium clodronate tetrahydrate 1000 mg responding . 



anhydrous disodium clodronate 800 mg 

Silicified microcrystalline cellulose 205 mg 

30 Carmellose sodium 22 mg 

Stearic acid 15 m g 

Magnesium stearate 8 mg 
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The silicified macrocrystalline cellulose used (Prosolv 90, Mendell, USA) had a 2 
% w/w silicon dioxide concentration. 

In the first stage of the tablet preparation, the dry granulated clodronate was 
5 moistened with stearic acid in ethanol and then dried at about 30 'C to a moisture 
content of appr. 18.5 - 20 %. The dried granules were then sieved through a 1.5 
mm sieve. Thereafter the clodronate-stearic acid granules were mixed with car- 
mellose sodium, silicified microcrystalline cellulose and magnesium stearate. The 
m ixture was formed into tablets in a tabletting apparatus, using 9 x 20 mm pun- 
ches to form tablets of a mean weight of 1177 mg (± 2.5 %) and of a suitable 
strength, for example 4 - 10 kg. 
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If desired, the prepared tablets may be coated with a coating solution, the compo- 
sition of which per tablet may be for example the following: 

Methyl hydroxypropylcellulose phthalate • 42.8 mg 

6 4 mg 

Diethyl phthalate 

q.s. 

Ethanol 

Purified water q ' S * 
Example 2 

Tablets were prepared with the following composition per tablet: 

25 Disodium clodronate tetrahydrate 1000 mg responding 

anhydrous disodium clodronate 800 mg 

Silicified microcrystalline cellulose 155 m S 

22 mg 

Carmellose sodium 
Stearic acid 

8 m 2 

30 Magnesium stearate 



PCT/F198/00735 

WO 99/15155 

8' 

The tablets were prepared essentially as described in Example 1, using the same 
kind of silicified microcrystalline cellulose as in Example 1. 
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Example 3 

Tablets were prepared with the following composition per tablet: 

Disodium, clodronate tetrahydrate 1000 mg responding 
anhydrous disodium clodronate 800 mg 

Silicified microcrystalline cellulose 155 mg 

,. 22 mg 

Carmellose sodium 

■ 15 mg 

Stearic acid 

8mg 

Magnesium stearate 

15 The silicified microcrystalline cellulose used (Prosolv 50, Mendell, USA) had a 2 
% w/w silicon dioxide concentration. The tablets were prepared essenttally as 
described. in Example 1. 
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Example 4 

Tablets were prepared with the following composition per tablet: 

Disodium clodronate tetrahydrate 1000 mg responding 
anhydrous disodium clodronate 800 mg 

Silicified microcrystalline cellulose 140 m & 

Jt 22 mg 

Carmellose sodium 

o a 15 mg 

Stearic acid 

Polyvinylpyrrolidone 

8 mg 

Magnesium stearate 

The atlicffled .km**- cellulose osed (Pro* 90, Mendell, USA) had a 2 
% w/w silicon dioxide concentration. The tablets were prepared essenttally as 
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- scribed in Example 1, with the exception that stearic acid was dissolved in 
polyvinylpyrrolidone instead of ethanol. .. 

Example 5 

Tablets were prepared with the following composition per. tablet 

Disodium clodronate tetrahydrate 1000 mg responding 

. . iB 800 mg 

anhydrous disodium clodronate 

10 Silicifiea microcrystalline cellulose mg 

22 mg . 

Carmellose sodium 

15 mg 

Stearic acid 

8mg 

Magnesium stearate 

15 The rahlers were prepared „^ >• 
kind of silicified microcryslalline cellulose as in Example 1. 

Example 6 

20 Tablets were prepared with the following composition per tablet: 

Disodium clodronate tetrahydrate 1000 mg responding 

. . tD 800 mg 

anhydrous disodium clodronate 

Silicified microcrystalline cellulose " 132 mg 

22 mg 

25 Carmellose sodium 

15 mg 

Stearic acid 

8 mg 

Magnesium stearate 

The were prepared «** as desenhed in Example 1, using *e same 
30 kind of silicified microcrystalline cellulose as in Example 1 . 
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Example 7 

Tablets were prepared with the following composition per tablet:. 
5 Disodium clodronate tetrahydrate 1000 mg responding. 



anhydrous disodium clodronate 800 mg 

Silicified microcrystalline cellulose . 165 mg 

Carmellose sodium 22 mg 

Stearic acid 15 m 6 

.10 Magnesium stearate 8 mg 



The silicified microcrystalline cellulose used (Prosolv 50, Mendell, USA) had a 2 
% w/w silicon dioxide concentration. The tablets were prepared essentially as 
described in Example 1, using tabletting speeds as indicated in Table 1. The re- 
15 suits from the measurements of crushing strength and friability are also shown in 
Table 1. 



Table 1. Crushing strength and friability of tablets according to Example 7, pre- 
pared at different tabletting speeds 



Tabletting speed 


Crushing strength 


Friability 


30 000 tablets/h 


16 kp 


0.11 % 


40 000 tablets/h 


18 kp 


0.20 % 



25 ■ Example 8 

Tablets having the same composition as the tablets prepared in Example 6 were 
prepared at different tabletting speeds. For comparison, tablets were also prepared 
at different tabletting speeds with the following composition per tablet: 
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Disodium clodronate tetrahydrate 1000 mg responding 
anhydrous disodium clodronate 
Microcrystalline cellulose (Emcocel 50 M) 
Carmellose sodium 
Stearic acid 
Magnesium stearate 



20 



800 mg 
132 mg 
22 mg 
15 mg 
8 mg 



Gushing arenph and friability of obtained tablets were measured. The results 
are shown in Table. 2. 

Table 2. Crushing strength and friability of tablets containing silicified microcrys- 
talline cellulose (A) and of tablets containing usual microcrystalline cellulose (B). 
Tablets were prepared at different tabletting speeds as indicated m Table 2. 



Strength of 
tablets A 



Strength of 
tablets B 



Tabletting 
speed 

15 000 tabl/h 

30 000 tabl/h 

50 000 tabl/h 
np not periornv 

Tablets conuining usual microcrystalline cellulose could not be tabletted using a 
higher tabletting speed than 30 000 tablets/h, because tablets would have broken 
up-. 




Friability of 
tablets A 



Friability of 
tablets B 
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1 Pharmaceutical preparation containing as an active agent a pharmacolog,cally 
acceptable salt of dichloromethylene bisphosphonic acid, characterized m that ,t 
it an oral solid dosage form comprising silicified microcrystalline cellulose. 

2. Preparation according to claim 1, characterized in that it comprises 5-25 % by 
weight of silicified microcrystalline cellulose. 

3. Preparation according to claim 1, characterized in that it comprises 

a) from about 60 to 80 % by weight of anhydrous disodium clodronate; 

b) from about 8 to 20 % by weight of silicified microcrystalline cellulose; and 

c) from about 0.5 to 10 % by weight of lubricants and/or disintegrants. 

4 Preparation according to any one of the preceding claims wherein silicon dio- 
xide is present in the silicified microcrystalline cellulose in. an amount of from 
about 0 1 to 20 % by weight, based on the weight of the microcrystalline cellulo- 



se. 



20 5. Preparation according to any one of the preceding claims, characterized in 
that it is a tablet or capsule. 

6 Preparation according to any one of the preceding claims, characterized in 
that the salt of dichloromethylene bisphosphonic acid is the disodium salt. 



30 



7. Process for the manufacture of a pharmaceutical preparation according to claim 
1 characterized in that a wet granulation' technique is used. 

8. Process for the manufacture of a pharmaceutical preparation according to claim 
1, characterized in that a dry granulation technique is used. 
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9. Process for the manufacture of a pharmaceutical preparation according to claim 
1, characterized in that a direct compression technique is used. 

10 Use of silicified microcrystalline cellulose for the manufacture of a pharmace- 
5 utical preparation containing as an active agent a pharmacologically acceptable 
salt of dichloromethylene bisphosphonic acid. 
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